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The purpose of this study was to identify if and how STEM (Science, 
Technology, Engineering, Math) lessons help student progress toward achieving 
benchmarks in AASL (American Association of School Librarians) 21st Century Learner 
Standards. This study was conducted in the library media center with 48 kindergarten 
students participating. The researcher taught mini-lessons for the AASL Standards prior 
to students participating in the STEM activities. The data were collected on 23 
benchmarks included in the AASL Standards. Students were rated on these Standards as 
beginning, progressing, or achieving. Data analysis indicated that the STEM lessons were 
an effective means for providing the students with developmentally appropriate ways to 
make progress toward the AASL Standards. Data analysis also revealed that the STEM 
lessons were effective in reducing the number of students rated as beginning, as well as 
pushing some students into the achieving category. 
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STEM LESSONS FOR PROMOTING 21st CENTURY LEARNING STANDARDS 
 
PURPOSE 
 Student achievement and preparation for college and/or career are a key focus of 
public schools. The educator should ensure that all students are equipped with the 
necessary skills, behaviors, and responsibilities to be successful in the future. That future, 
however, demands more than just academic knowledge. According to Vilorio (2014), 
STEM (Science, Technology, Engineering, and Math) will be the driving force in our 
future economy. Students need to have increased exposure to STEM-related careers and 
learning. Early integration of these subjects can have an impact on students’ skills and 
career choices. 
 The skills, behaviors, and responsibilities that today’s employers seek in future 
employees are shared with those valued by the AASL (2009), American Association of 
School Librarians, Standards for 21st Century Learners. These include inquiry, critical 
and creative thinking, application of knowledge, creating and sharing new knowledge, 
and the pursuit of growth, either personally or professionally. This integration of STEM 
and the AASL’s Standards lead to the one overarching research question that will guide 
this study: How do STEM lessons help students progress toward achieving benchmarks 









The proposed research question is significant because jobs in STEM (Science, 
Technology, Engineering, Math) related fields are not only becoming the fastest growing 
sector of employment in the United States, but also globally. According to Vilorio 
(2014), the U.S. Bureau of Labor Statistics (BLS), projects that STEM related 
employment will grow about 13% between 2012 and 2022. This percentage is much 
faster than the projected growth for all careers over the next decade. To ensure that our 
students are able to compete in the global job market, they need to have exposure and 
intentional learning in STEM areas. To achieve this, educators need to be more 
collaborative and cross-curricular in their teaching. Many teacher librarians are in a 
position to help make this happen. According to Subramaniam, Ahn, Fleischmann, and 
Druin (2012), STEM interests involve many of the 21st Century skills outlined in the 
AASL (2009) Standards for 21st Century Learners, such as talking, reading, viewing, and 
collaboration. This makes the library setting a perfect place for combining these with the 
ability for teacher librarians to provide resources and help integrate student interest in 
STEM. 
As careers in STEM-related fields grow, educational focus needs to shift. STEM 
focused instruction needs to begin in the early grades instead of waiting until middle and 
high school. According to Chesloff (2013), academic success in later grades is influenced 
much more by early math skills than by reading skills. Therefore, by integrating STEM 
lessons into the regular curriculum, including related arts such as art, music, physical 





 According to the U.S. Bureau of Labor and Statistics, the fastest growing careers 
are in STEM-related fields (Vilorio, 2014). These careers not only focus on the basic 
content of STEM, but also on the importance of the skills that students will need to be 
able to compete and be successful in the future. These essential 21st Century Skills, such 
as teamwork, communication, collaboration, problem-solving, etc., are a large part of 
what makes up the Standards created by the AASL. The coupling of STEM and the 
AASL’s Standards for 21st Century Learners, makes the library media center an ideal 
location for teacher librarians to expose and engage students in both, especially in the 
earlier grades.  
The Importance of STEM 
 According to a report by Jonathan Gerlach from the National Science Teachers 
Association (2012), STEM (Science, Technology, Engineering, Math) is a collaborative 
approach to learning that allows students to explore and apply science, technology, 
engineering, and math content in a way that helps the students make personal and real-
world connections, while utilizing 21st century skills, such as problem-solving, teamwork, 
creativity, and self-efficacy. These are becoming more important in our growing and 
changing global society. This renewed focus on STEM education has been brought to the 
forefront due to the dwindling number of students in the United States that are pursuing 
careers in STEM related fields. According to the findings provided in the National 
Science Board’s (2016) Science & Engineering Indicators, which utilized 2013 NAEP 
(National Assessment of Educational Progress) mathematics assessment data, only 42% 
of fourth grade students scored at a proficient level or higher, while only 26% of twelfth 
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grade students were classified as proficient of higher in the same content area. This report 
also concluded that on an international level, American students’ average math and 
science literacy scores fall well below the average scores for all developed countries.  
Similarly, according to Robelen (2012), Change the Equation, a Washington-
based coalition of corporate executives whose mission is to promote STEM education, 
released a state-by-state report which found that “in nearly every state, elementary 
students are getting less instructional time for science than they did in the mid-1990s” (p. 
5). These shocking statistics indicate a greater need for more integrative STEM learning 
in our schools in order to foster a generation of students who can be successful, 
employable adults, who can not only compete, but also thrive in our global economy. 
Leary (2012) identifies a similar notion shared by the United States Bureau of Labor 
Statistics, which indicated that by 2018, 2.7 million new jobs are expected to emerge in 
STEM areas and this is only an indication of future scenarios. In order to prepare our 
students, a national, educational effort to promote integrated STEM learning will be 
necessary and the best place to begin is in the early grades.  
 According to DeJarnette (2012), research shows that when students are exposed to 
STEM initiatives early in their academic careers, they are more likely to have positive 
views and dispositions about science, technology, engineering, and math, but there is a 
disconnect between what research indicates and what is happening in elementary schools. 
There are promising trends, however. Currently, an initiative by The Partnership for 21st 
Century Skills, a national organization dedicated to promoting STEM in schools, is 
utilizing partnerships between community members, educators, and policy makers in an 
effort to provide the resources, funding, and policies to raise awareness about the 
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importance of STEM learning in our schools. 
The early implementation of STEM learning and integration has many benefits 
that are not just defined by content. Early elementary students learn best by doing and 
being actively engaged. STEM education allows those students the opportunity to 
explore, collaborate, and make the learning meaningful, while still giving them the 
opportunity to wonder and question (Havice, 2015). According to DeJarnette (2012), this 
early exposure to STEM-based learning also gives our youngest learners the opportunity 
to begin acquiring many of the 21st century skills that will be necessary for their future 
success. For example, STEM learning provides students with experience in problem-
solving, critical thinking, and meaningful inquiry, in addition to building self-confidence 
and self-efficacy. A study conducted by Kurtz, Yoder, and Zu (2015), found that simply 
introducing and exposing students to STEM and STEM careers may influence academic 
and career choices, while Robinson, Dailey, Hughes, and Cotabish (2014) also 
emphasized the need to begin STEM learning early. STEM lessons for all students in the 
early grades gives them the opportunity to begin learning process skills such as inquiry, 
peer collaboration, self-evaluation, and feedback. By exposing our youngest learners to 
STEM, they are more likely to acquire and retain their interest and motivation to pursue a 
career in a STEM-related field. 
AASL Standards for the 21st Century Learner 
 In response to the demands of providing our students with the necessary skills to 
be successful in our growing global society, the American Association of School 
Librarians (AASL, 2009) developed its own learning standards. These standards serve as 
a way to provide detailed benchmarks for learning and serve as a guide for consistent 
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instruction in not only information literacy, but also learning processes that stretch across 
all content areas. 
 The AASL includes four overarching standards: 1) Inquire, think critically, and 
gain knowledge; 2) Draw conclusions, make informed decisions, apply knowledge to 
new situations, and create new knowledge; 3) Share knowledge and participate ethically 
and productively as members of our democratic society, and 4) Pursue personal and 
aesthetic growth. These standards are then broken down into strands, which include 
specific indicators. These strands and indicators outline necessary skills, dispositions 
(learning behaviors, attitudes, and habits of mind), responsibilities, and self-assessment 
strategies that students are expected to achieve through learning progression. These 
strands and indicators, along with the standards, are designed to lay the foundation for 
lifelong learning. The four standards provide the framework for both academic and 
personal learning, while the strands and indicators serve as the descriptors of the actions 
that students may take in order to demonstrate proficiency in the standard. 
 The framework outlined in the AASL (2009) Standards for the 21st-Century 
Learner In Action is based upon two core approaches to learning that are embedded in 
every effective school library media program – reading and inquiry. Although reading is 
the essential foundation of a school library, the inquiry model provides a much-needed 
connection to the 21st century skills, dispositions, and responsibilities that are needed for 
students to grow and achieve in today’s society. By utilizing the standards, strands, 
indicators, and benchmarks outlined in The Standards for 21st-Century Learners in 
Action, students learn how to ask relevant questions, generate their own questions to 
frame their own learning, problem-solve, collaborate with others, apply knowledge to 
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new learning, and also express their learning in a variety of ways. These are all skills, 
dispositions, and responsibilities that tie in directly with STEM learning. 
STEM Learning and the Teacher Librarian 
 The AASL Standards’ skills, dispositions, and responsibilities are not just 
designed for teaching library skills, but for teaching students how to engage successfully 
in a student-centered learning environment, which can directly relate to real-world, 
STEM-based jobs in the future. According to Subramanian et al. (2012), teacher 
librarians are in the unique position to create an environment where students feel safe to 
connect, explore, discover, collaborate, and learn without the negative connotations that a 
regular classroom may have. They also note that school libraries and teacher librarians 
can be agents of change and play a critical role in STEM education by not only providing 
the necessary collaborative space and resources (print, nonprint, visual, media), but also 
serving as a guide to helping students explore their interests and take charge of their own 
learning.  
 According to Young (2013), STEM learning puts a large focus on student-
centered activities that are driven by problem solving, discovery, exploration, trial and 
error, communication, and teamwork. These are the same skills, dispositions, and 
responsibilities outlined for a successful library media program in the AASL Standards 
for 21st Century Learners. This connection seems like a natural and organic path for 
teacher librarians to take. By connecting STEM learning to the AASL Standards, students 
gain the benefit of using problem-based inquiry learning in STEM-related subjects with 
the expertise of a teacher librarian to guide them to resources while also teaching and 




 With such a prominent focus on STEM-related content and its importance in the 
future job market, early exposure to STEM learning may be the key to helping students 
develop the interest and confidence to pursue future STEM learning and careers in STEM 
fields. According to Chesloff (2013), there is a powerful link between early childhood 
and STEM learning. Brain research confirms that very young children are more receptive 
to learning math and logic, which are seen as substantial predictors of later learning. 
Young children are also natural born scientists and engineers. They are constantly 
questioning, designing, creating, and trying to figure out the world around them through 
exploration. According to Jaeger (2013), early childhood is the perfect opportunity to tap 
into those natural curiosities and build upon that interest. Teacher librarians in elementary 
schools can use these innate characteristics found in young learners and turn them into 
opportunities to create real interest and motivation in STEM related areas (Carmichael, 
2009). Teacher librarians have the opportunity to embed STEM learning into problem-
based learning, inquiry, and library skills lessons, as well as incorporate STEM activities 
to make connections with literature for younger students. According to Fontichiaro 
(2009), when this work begins early, teacher librarians have the opportunity to scaffold 
the learning and eventual mastery of the AASL’s Standards for 21st Century Learners by 
creating a foundation for students to learn the core skills, dispositions, and 








 The purpose of this research project is to measure the effects and impact of 
student and/or team-centered, hands-on lessons which are focused on Science, 
Technology, Engineering, and Math (STEM) on student progress toward goals and grade-
level benchmarks set by the American Association of School Librarians’ Standards for 
21st Century Learners. 
Participants 
 Participants in this study are students at a preschool and kindergarten-only 
elementary school in Hardin County, a diverse, medium-sized Kentucky district. This 
elementary school has a total of 15 kindergarten classrooms. Due to predetermined 
scheduling, the participants for this study are in four of those 15 kindergarten classrooms. 
Each classroom contains between 20 – 25 students that are between five and six years of 
age. The total number of participants is between 80 and 100 students, or 25% of the entire 
kindergarten population. The students are from diverse cultural, academic, and socio-
economic backgrounds with varying levels of parent involvement. Some classrooms are 
considered regular education classrooms and others are categorized as collaboration 
classrooms. Collaboration classrooms have regular education students, as well as students 
with Individual Education Plans (IEPs). The classrooms have a weekly, related arts 
(special area) schedule that includes one day per week for art, music, physical education, 
and library. On Fridays, the related arts teachers teach dance and drama to the same 
classes they have on Mondays. With permission from school administration, the 
participants in this study who go to the library on Fridays for dance and drama were 
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instead able to participate in STEM lessons.  
Parental and School Consent 
 This study was designed and carried out with the approval and oversight of the 
Human Subjects Review Boards of Western Kentucky University. The researcher created 
a parental consent form (Appendix D). This form was sent home with participants several 
weeks prior to beginning the study. This allowed parents and guardians the opportunity to 
ask questions or raise concerns about their student’s participation in the study. The 
researcher also created a district consent form (Appendix B) and school consent form 
(Appendix C) that was shared with both the superintendent and school administration. 
The researcher met with school administration to outline and discuss the study prior to 
requesting consent to conduct the study. Prior to beginning the STEM lessons, the 
researcher met with all the participants who returned parental consent forms. The 
researcher explained the study, in kid-friendly language, and participants filled out a 
student assent document (Appendix E).  
Timeline 
 This research study was conducted every Friday over a period of six weeks. An 
introductory STEM lesson, with no mini-lessons connected to AASL Standards, was used 
to establish baseline data using the scoring guide (Appendix A). Over the next four 
weeks, each Friday, mini-lessons related to AASL Standards’ skills outlined in the 
scoring guide, were taught prior to each week’s STEM-related lesson. Data were 
collected using the appropriate scoring guide for each AASL Standard. The last week of 
research featured a culminating STEM lesson with no mini-lesson. The same scoring 





 To integrate STEM lessons into the library curriculum and tie into the Standards 
for the 21st Century Learner, all lessons connected to genre study, specifically fairy-tales 
and nursery rhymes. Previous library lessons introduced these genres and students had 
background knowledge. Prior to each STEM activity/lesson, students were part of a mini-
lesson that focused on one or more AASL Standards’ skills evaluated using the scoring 
rubric. All students participated in the STEM lessons, but data were collected only from 
those students who returned a parental informed consent document. A description of each 
of the lessons follows. 
Lesson 1: Keep Bo Peep’s Sheep Complete 
 No AASL Standards mini-lesson were taught prior to this STEM lesson. This 
allowed the researcher to establish baseline data. A review of the nursery rhyme and the 
definition of a square were discussed. For this lesson, students were divided into pairs. 
Students built a pen to hold six puffball sheep. Each pair was given a preassembled kit 
containing the materials they used (six puffballs, straws, popsicle sticks, mini-
marshmallows, tape, coffee stirs, cardboard pieces). Pairs of students were instructed to 
build a square pen for Little Bo Peep to keep her six sheep in so they will stay safe.  
 Using anecdotal notes and a checklist containing modified AASL Standards, the 
researcher gathered data through observation of the students individually and as part of 
the pair. 
Lesson 2: The Gingerbread Man 
 Prior to this STEM lesson, students were engaged in mini-lessons that focused on 
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the skills outlined in the AASL Standard 4: Pursue personal and aesthetic growth (see 
scoring guide). Prior to beginning the STEM lesson, students will review The 
Gingerbread Man story. For this lesson, the students were divided into small groups (2-4 
students per group). Each group was given a preassembled kit containing the following 
materials: mini-marshmallows, toothpicks, and gingerbread man. They also used two 
chairs of equal height. The objective of this lesson was to have groups design and 
engineer a bridge that can hold the gingerbread man. Groups were given paper and pencil 
to draw their design plan. Using their design and the materials in their kit, they created a 
model. 
 The researcher used anecdotal notes and a modified AASL Standards checklist to 
assess students on Standard 4. 
Lesson 3: Rub-A-Dub-Dub 
 Prior to this STEM lesson, students were engaged in mini-lessons that focused on 
the skills outlined in the AASL Standard 2: Draw conclusions, make informed decisions, 
apply knowledge to new situations, and create new knowledge (see scoring guide). Prior 
to beginning this STEM lesson, students listened to and reviewed the nursery rhyme 
“Rub-A-Dub-Dub”. For this lesson, the students were divided into small groups (2-4 
students per group). Each group was given a preassembled kit with the following 
materials: container that can hold water, water, play dough, paper towels or towels, and 
three Unifix cubes (red for the butcher, brown for the baker, and yellow for the 
candlestick maker). In their small groups, students brainstormed and discussed how they 
could mold the play dough into a model of a structure that would float and hold all three 
of the Unifix cubes. They were given paper and pencil to write or draw ideas, if 
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necessary. Once the groups are successful, they shared their structure with another group 
and explained how it works. 
  The researcher used anecdotal notes and a modified AASL Standards checklist to 
assess students on Standard 2. 
Lesson 4: A New Bed for Goldilocks 
 Prior to this STEM lesson, students were engaged in mini-lessons that focused on 
the skills outlined in the AASL Standard 3: Share knowledge and participate ethically 
and productively as members of our democratic society (see scoring guide). Prior to 
beginning this STEM lesson, students reviewed the story of Goldilocks and the Three 
Bears and then were divided into small groups (2-4 students per group). Each group was 
given a preassembled kit with the following materials: cardboard, paper towel tubes, 
index cards, pipe cleaners, craft sticks, tape, cotton balls, and a Goldilocks paper cutout 
weighted with pennies taped to the back. In addition to creating the new bed for 
Goldilocks, three other criteria were also introduced. The new bed needed to be soft, able 
to hold up Goldilocks, and needed to use at least one paper towel tube. In their groups, 
students brainstormed, discussed, and recorded their plan for Goldilocks’ new bed using 
pictures or words prior to engineering the bed. Once the groups had successfully created 
the bed, they shared their structure with another group and explained their process. 
 The researcher used anecdotal notes and a modified AASL Standards checklist to 
assess students on Standard 3. 
Lesson 5: The Three Little Pigs 
 Prior to this STEM lesson, students were engaged in mini-lessons that focused on 
the skills outlined in the AASL Standard 1: Inquire, think critically, and gain knowledge. 
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Prior to beginning this STEM lesson, students reviewed the story of The Three Little Pigs 
and then were divided into small groups (2-4 students per group). Each group was given 
various building materials, including but not limited to the following: empty containers, 
toilet paper tubes, paper towel tubes, blocks, cardboard, paper house pieces, and index 
cards. Groups were also be given tape, paper clips, and rubber bands. In their groups, 
students discussed and brainstormed what building materials they thought they should 
use to make a structure strong enough to withstand The Big Bad Wolf (a hair dryer). 
Students drew and designed a plan for how they would build their structure prior to 
engineering it. Once a group believed they have successfully engineered a structure that 
would stand up to The Big Bad Wolf, the structure was tested with the help of a 
paraprofessional. If the structure fell down, students made revisions to their structure 
until they were successful. After completing this STEM lesson, students came back 
together as a large group and reflected on their learning. What worked? What did they do 
if their structure blew down? Etc. 
  The researcher used anecdotal notes and a modified AASL Standards checklist to 
assess students on Standard 1. 
Lesson 6: A Raft for the Billy Goats 
 In this final STEM lesson, students did not receive direct instruction via mini-
lessons. Instead, students were engaged in a brief review of the skills included in the four 
AASL Standards for 21st Century Learners that were outlined in the scoring guide. After 
review of the skills, as well as the story of The Three Billy Goats Gruff, students were 
divided into small groups (2-4 students per group). Each group was given a preassembled 
kit that includes the following materials: straws, pipe cleaners, small tub of water, and a 
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goat figurine. In their groups, students brainstormed and discussed how to build a 
structure that would float and hold the goat so he could cross the river and avoid the troll. 
Students used paper and pencil to draw and plan their structure before beginning to 
engineer it. Students tested their structure and made any necessary revisions or changes 
until they are successful. After all groups have successfully built a structure for the goat, 
they shared their structure with other groups and reflected on their learning as a whole 
group. 
 The researcher used anecdotal notes and a modified AASL Standards checklist to 
assess students on all AASL Standards’ skills located on the scoring guide. 
Data Collection  
 Initial data were collected to establish a baseline. These data were collected 
through anecdotal notes and observation using the scoring guide. The researcher collected 
data for specified AASL Standards each week. After four weeks of AASL Standards 
mini-lessons combined with STEM lessons, the researcher compared baseline data to 
culminating data using the same scoring guide. Data was continued to be collected each 
week for the AASL Standard focus, and final data were collected during the culminating 
stand-alone STEM lesson, which took place on week six. These data directly reflected 
individual growth and progress toward AASL Standards for 21st Century Learners 
benchmarks for second grade. 
Assessment Tool 
The assessment tool, or scoring guide, (Appendix A) was created by the 
researcher as both a pre-assessment to measure baseline data and also as a post-
assessment as a way to identify growth and progression toward achievement of skills 
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defined in the AASL (2009) Standards for 21st Century Learners Benchmarks for 2nd 
grade students after exposure to STEM lessons. The AASL does not provide specific 
Grade-Level Benchmark goals for Kindergarten. Instead, Grade-Level Benchmarks are 
provided beginning with 2nd grade. Prior to beginning, the researcher provided a small-
group training session to include each participating classrooms’ paraeducator. This 
training explained the use of the assessment tool in order to ensure the consistency of 
data collection. These paraeducators assisted the researcher in supervising the lessons and 
collecting the data. Once the lessons were completed, the researcher analyzed the 
collected data. 
Impact on Instructional Practice 
 
 Data collected from this research was provided to school administration as 
evidence of the effectiveness and impact that STEM lessons have on student learning, not 
only for AASL Library Standards, but also with other 21st Century skills. Positive results 
may possibly allow the researcher to incorporate STEM-related lessons into the library 
curriculum on a regular basis, which would impact all kindergarten students. These 
STEM lessons also provided more opportunities for classroom teachers to collaborate 










 Baseline data were collected on the AASL Standards indicated on the scoring 
guide. During the Day 1 STEM Lesson, the researcher and the paraeducator used a 
checklist to assess students as beginning, making progress toward, or achieving Grade-
Level Benchmarks, which formally begin in second grade. Students did not receive any 
mini-lesson instruction on AASL Standards prior to the STEM lesson. The researcher and 
the paraeducator collected data using observation, questioning, and anecdotal notes. 
Table 1 includes students’ raw baseline data in the AASL skills assessed for each 
Standard. Table 2 includes the same data demonstrated as percentages. 
Table 1 
 
AASL Standards Baseline Raw Data Prior to STEM Lessons 
 
Standard 1 Beginning Progressing Achieving 
1.1.1 48 0 0 
1.1.2 14 34 0 
1.1.5 33 15 0 
1.1.6 17 30 1 
1.1.9 9 39 0 
1.1.9 11 37 0 
Standard 2    
2.1.1 11 37 0 
2.1.2 6 42 0 
2.1.3 48 0 0 
2.1.5 11 37 0 
2.1.5 11 37 0 
2.1.6 48 0 0 
2.1.6 6 42 0 
Standard 3    
3.1.1 48 0 0 
3.1.1 24 24 0 
3.1.2 16 32 0 
3.1.2 11 37 0 
3.1.2 28 20 0 
3.1.2 9 39 0 
3.1.5 19 29 0 
3.1.5 19 29 0 
 Standard 4    
4.1.6 9 39 0 
4.1.8 12 36 0 
                            __________________________________________ 








AASL Standards Baseline Percentages Prior to STEM Lessons 
 
Standard 1 %Beginning %Progressing %Achieving 
1.1.1 100 0 0 
1.1.2 29 71 0 
1.1.5 69 31 0 
1.1.6 35 63 2 
1.1.9 19 81 0 
1.1.9 23 77 0 
    
Standard 2    
2.1.1 23 77 0 
2.1.2 13 87 0 
2.1.3 100 0 0 
2.1.5 23 77 0 
2.1.5 23 77 0 
2.1.6 100 0 0 
2.1.6 12 88 0 
    
Standard 3    
3.1.1 100 0 0 
3.1.1 50 50 0 
3.1.2 33 67 0 
3.1.2 23 77 0 
3.1.2 58 42 0 
3.1.2 19 81 0 
3.1.5 40 60 0 
3.1.5 40 60 0 
    
Standard 4    
4.1.6 19 81 0 
4.1.8 25 75 0 
                         _______________________________________________ 
                          Table 2 Baseline Percentages 
 
 Over the next four weeks, students received mini-lessons, which consisted of 
explanation, discussion, modeling, and role-playing, in each of the four AASL Standards 
for 21st Century Learners. In week six, the students completed their culminating STEM 
lesson. Students did not receive any mini-lesson instruction pertaining to the AASL 
Standards, but were reminded to use all of the skills they had learned from previous 
STEM lessons. The researcher and the paraeducator utilized the same checklist 
previously used for baseline data collection to indicate whether students were beginning, 
making progress toward, or achieving AASL Standards for the 2nd Grade Benchmarks 
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indicated on the scoring guide. Table 3 indicates a side-by-side comparison of raw 




AASL Standards Comparison of Baseline Data and Culminating Data - Raw Data 
 
 Baseline Culminating Baseline Culminating Baseline Culminating 
Standard 1 Beginning Beginning Progressing Progressing Achieving Achieving 
1.1.1 48 3 0 45 0 0 
1.1.2 14 2 34 22 0 24 
1.1.5 33 1 15 47 0 0 
1.1.6 17 2 30 22 1 24 
1.1.9 9 0 39 48 0 0 
1.1.9 11 1 37 21 0 26 
       
Standard 2       
2.1.1 11 2 37 18 0 28 
2.1.2 6 0 42 40 0 8 
2.1.3 48 2 0 46 0 0 
2.1.5 11 1 37 20 0 27 
2.1.5 11 0 37 37 0 11 
2.1.6 48 2 0 46 0 0 
2.1.6 6 2 42 21 0 25 
       
Standard 3       
3.1.1 48 2 0 46 0 0 
3.1.1 24 2 24 46 0 0 
3.1.2 16 3 32 45 0 0 
3.1.2 11 2 37 46 0 0 
3.1.2 28 1 20 47 0 0 
3.1.2 9 1 39 33 0 14 
3.1.5 19 2 29 46 0 0 
3.1.5 19 2 29 46 0 0 
       
Standard 4       
4.1.6 9 2 39 23 0 23 
4.1.8 12 2 36 46 0 0 
 











AASL Standards Comparison of Baseline Data and Culminating Data - Percentages 
 
 Baseline Culminating Baseline Culminating Baseline Culminating 
Standard 1 %Beginning %Beginning %Progressing %Progressing %Achieving %Achieving 
1.1.1 100 6 0 94 0 0 
1.1.2 29 4 71 46 0 50 
1.1.5 69 2 31 98 0 0 
1.1.6 35 4 63 46 2 50 
1.1.9 19 0 81 100 0 0 
1.1.9 23 1 77 44 0 55 
       
Standard 2       
2.1.1 23 4 77 38 0 58 
2.1.2 13 0 87 83 0 17 
2.1.3 100 4 0 96 0 0 
2.1.5 23 2 77 42 0 56 
2.1.5 23 0 77 77 0 23 
2.1.6 100 4 0 96 0 0 
2.1.6 12 4 88 44 0 52 
       
Standard 3       
3.1.1 100 4 0 96 0 0 
3.1.1 50 4 50 96 0 0 
3.1.2 33 6 67 94 0 0 
3.1.2 23 4 77 96 0 0 
3.1.2 58 4 42 98 0 0 
3.1.2 19 2 81 69 0 29 
3.1.5 40 2 60 96 0 0 
3.1.5 40 4 60 96 0 0 
       
Standard 4       
4.1.6 19 4 81 48 0 48 
4.1.8 25 4 75 96 0 0 
 













This study was conducted to identify if and how STEM lessons, taught in the 
library media center by a certified library media specialist, help students make progress 
toward achieving AASL Standards for 21st Century Learners. Four kindergarten 
classrooms were selected to participate in the study. The students in these classrooms 
were given informed consent permission slips to take home and have signed by a parent 
or guardian in order to participate in the study. Of the 94 students given permission slips, 
48 students returned their permission slips signed, which is approximately 51% of the 
targeted students. Students who did not return permission slips did participate in the 
lessons, but no data were collected on those students. 
 On Day 1 of this study, students were introduced to the acronym STEM and its 
meaning. Then students were divided into pairs and given instructions for Lesson 1: Keep 
Bo Peep’s Sheep Complete. The data collected from STEM Lesson 1 served as a baseline 
for students’ progression toward AASL Standards for 21st Century Learners. Baseline 
data of Standard 1 indicated that all 48 students were assessed as beginning for Skill 1.1.1 
- Form questions and begin to explore ways to answer them. Since the students are in 
kindergarten, they have had little to no experience with formulating their own questions 
and even less experience with multiple ways to gather information in order to respond to 
those questions. Assessment of Skill 1.1.2 - Share what is known about a topic, problem 
or question indicated that 32 students were progressing and only 14 students as 
beginning. This data was not surprising since all kindergarten classrooms in this school 
teach brainstorming skills and utilize discussion from real-world experiences to help 
students make connections and enhance learning (Common Core State Standards 
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Initiative, 2017). For Skill 1.1.5 - Interpret information represented in pictures, 
illustrations, and simple charts, 33 students assessed as beginning and 15 assessed as 
progressing. Kindergarten students often use pictures to demonstrate their learning 
(National Association for the Education of Young Children, 2009), but have had little 
experience with using those illustrations and pictures to draw conclusions or interpret 
their meaning. These are skills that must be either specifically taught or embedded in 
other curriculum. For Skill 1.1.6 - Write, draw, or verbalize the main idea and supporting 
details, 30 students were progressing, 17 were classified as beginning, and one student as 
achieving. This data is indicative of developmentally appropriate ways that kindergarten 
students demonstrate learning. The highest number of students assessed as progressing in 
Standard 1 came from Skill 1.1.9 - Listen to others with respect, with 39 respectively. 
Kindergarten is the foundation for students to learn good citizenship, rules and 
procedures such as those in Skill 1.1.9.  This foundation for early social skills is 
introduced and practiced through play (Pyle & Bigelow, 2015). 
Baseline data of Standard 2 indicated that all 48 students were assessed as 
beginning for Skill 2.1.3 - Compare new ideas with what was known at the beginning of 
the inquiry, as well as Skill 2.1.6 - Incorporate writing and oral skills to develop a 
product or performance. Lack of experience and exposure to these skills align with the 
data. Both Skill 2.1.2 - Demonstrate simple organizational skills such as sorting and 
categorizing and Skill 2.1.6 - Use pictures to communicate new information and ideas 
had 42 students assessed as progressing. This can be attributed to students’ experience 
with the early math concepts of sorting (Common Core State Standards Initiative, 2017) 
and the developmentally appropriate use of drawing pictures to communicate ideas, 
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respectively (National Association for the Education of Young Children, 2009). Three 
other skills had 37 students assessed as progressing. Skill 2.1.1 - Answer the question, 
“What is this mostly about?”, Skill 2.1.5 -  Share information and ideas with others by 
discussion and listening, and Skill 2.1.5 – Work in groups to create, share, and evaluate 
simple information products (poster, diorama) are all skills that kindergarten students use 
daily in the classroom during small-group, whole-group, and centers learning. For all 
skills in Standard 2, there were no students who were assessed as achieving, which is to 
be expected for kindergarten students because this is likely their first experience with 
formal education. 
For Standard 3, all 48 students were assessed as beginning for Skill 3.1.1 - Use 
simple rubrics to assess work. This data indicates that students have no experience or 
knowledge, but since these are kindergarten students, they have had little to no exposure 
to this skill. An equal number of students, 24 each, were assessed as beginning and 
progressing for Skill 3.1.1 -  Reflect at the end of an inquiry experience about new ideas 
to wonder about and investigate. The baseline data indicated that this is a skill that is 
being taught in some kindergarten classrooms. For Skill 3.1.2 -Participate in discussions 
and listen well, 32 students were assessed as progressing, while 16 were assessed as 
beginning. Discussion is a large part of classroom instruction and the data indicated that 
students have experience with it (Common Core State Standards Initiative, 2017). 
Another skill that had more students in the progressing category was Skill 3.1.2 - Show 
respect for the ideas of others. Thirty-seven students were assessed as progressing, which 
indicated that this skill is one that is reinforced in the classroom on a consistent basis. 
Skill 3.1.2 - Give positive feedback had 28 students assessed as beginning. Once again, 
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this is consistent with kindergarten-aged students from a developmental standpoint since 
they have had little experience with this skill. For Skill 3.1.2 - Respect rules and 
procedures as responsible library users had significantly more students assessed as 
progressing, with 39. This is a skill that is consistently reinforced when students utilize 
the library for related arts class. Skill 3.1.5 - Express personal connections to the topic or 
question and Skill 3.1.5 - Identify how the topic or question relates to a real-world need 
both had 29 students in the progressing category and 19 students as beginning. Making 
connections is an integral part of making the learning meaningful and is a skill that is 
applied in all content areas across the curriculum (Common Core State Standards 
Initiative, 2017). For all skills in Standard 3, there were no students assessed as 
achieving. This is to be expected since the students are in kindergarten and still need 
teacher assistance.   
Last, baseline data for Standard 4 assessed the majority of students as progressing 
for both skills. Skill 4.1.6 - Draw pictures of main ideas had 39 students in the 
progressing category, while only nine fell into the beginning category. Assessment 
baseline data for Skill 4.1.8 - Express their own ideas through simple products in 
different formats indicated that 36 students were progressing, while only 12 were 
assessed as beginning. Once again, this data can be attributed to developmentally 
appropriate classroom activities in different group setting (National Association for the 
Education of Young Children, 2009). There were no students assessed as achieving in 
either Skill for Standard 4 because these students still need assistance with these skills. 
 The sixth and final STEM lesson served as a culminating lesson to assess student 
progress toward the AASL Standards. The same assessment tool was used for the 
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culminating lesson, as well as the same rating system, which included beginning, making 
progress and achieving. When comparing baseline data to culminating data, indications 
are that the STEM lessons, when paired with AASL mini-lessons, helped students make 
progress toward achieving Benchmark Goals outlined for 2nd Grade.  
The goal of this study was to show a positive and effective correlation between 
incorporating STEM lessons as a tool toward making progress in the Grade-Level 2 
Benchmarks of the AASL Standards for 21st Century Learners. Since these students are 
only in kindergarten, they were not expected to completely reach achievement of the 
Benchmarks, although many did. When comparing the baseline data with the culminating 
data, there was significant increases from beginning to progressing and several students 
that actually achieved Grade-Level 2 Benchmarks in some AASL Standards. Figure 1 
provides a graphic representation of the comparisons between Baseline Data and 
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Data from the culminating STEM lesson indicated that 50% or more of the 
students were rated as achieving in the following six AASL Standards Benchmarks: 1.1.2 
– Share what is known about a topic, problem or question; 1.1.6 – Write, draw, or 
verbalize the main idea and supporting details; 1.1.9 – Share knowledge and ideas with 
others by discussion and listening; 2.1.1 – Answer the question, “What is this mostly 
about?”; 2.1.5 – Share information and ideas with others by discussion and listening; and 
2.1.6 – Use pictures to communicate new information and ideas. The achievement in 
these Benchmarks directly reflects the developmentally appropriateness of STEM lessons 
for kindergarten students. The STEM lessons allowed students to use hands-on learning, 
drawing, and discussion as vehicles to demonstrate achievement. 
The data provided in Figure 1 shows significant growth in the number of students 
who progressed from the beginning category to the progressing category for each skill 
assessed in all four AASL Standards. While some students did achieve the Grade-Level 
Benchmark for 2nd Grade, this was not an expectation for the researcher since these 
students still have two more years to hone their skills in the AASL Standards. While this 
study did provide exposure to and experience with the AASL Standards, this is just the 
starting point for them and hopefully with more exposure and experience in the next two 
years, many more students will achieve those Benchmarks. 
This study served as a foundation to build on the interest and exposure of STEM 
by incorporating STEM lessons as a way to help students make progress toward attaining 
Grade-Level Benchmarks for the AASL Standards. As previously mentioned, careers in 
STEM-related areas are some of the fastest growing and will remain so in the future 
(Vilorio, 2014). By conducting this study with kindergarten students, the researcher was 
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able to expose students to STEM and its concepts through focused and intentional 
instruction at the earliest point in their education. This may serve as a spark for interest in 
STEM-related activities in the future, which is more beneficial than waiting until middle 
school or high school (Chesloff, 2013). These STEM lessons provided an opportunity for 
kindergarten students to explore, collaborate, and make their learning meaningful, while 
still giving them experience with the AASL Standards for 21st Century Learners (Havice, 
2015). 
Today’s library media centers are seen as more than just a room that houses 
books. Libraries are the heart of the school and the hub of technology and learning. While 
the STEM lessons used for this study were developmentally appropriate for kindergarten-
aged students, library media specialists can utilize this data as a way to emphasize the 
importance of STEM and demonstrate that the library media center is a place where this 














 The data from this study indicates that utilizing STEM lessons in the library to 
promote progress and achievement of the AASL’s Standards for 21st Century Learners is 
effective. The goal of this study was to demonstrate that students can and do make 
progress toward the AASL Benchmarks for 2nd grade when incorporating STEM lessons 
into the library curriculum. Students were not only learning 21st Century skills, but were 
also being introduced to STEM in a fun and non-threatening environment. The data 
collected will be provided to school administration to showcase the impact that these 
lessons have on student learning in not only AASL Standards and STEM, but also in 
other 21st Century skills that students will need for future success. 
 While this study was designed and conducted to see how STEM lesson help 
students progress toward achieving benchmarks in AASL 21st Century Learner 
Standards, there are several implications for future research. This could include the 
impact that STEM lessons have on attitudes, dispositions, and interest in STEM-related 
subjects or careers, as well as studies that involve specific populations of students as it 
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APPENDIX A: ASSESSMENT TOOL 
Standards for 21st Century Learners 
Assessment Tool 
Standard 1: Inquire, think critically, and gain knowledge. 





Beginning Progressing Achieving 
1.1.1 – Form 
simple questions 
and begin to 
explore ways to 
answer them. 
Student is not able to 
form guiding 
questions even with 
assistance 
(prompting/cueing). 
Student can form at least 1 
guiding question independently 
or with assistance 
(prompting/cueing/questioning)
. 
Student can form 
2 or more guiding 
questions 
independently. 
1.1.2 – Share 
what is known 
about a topic, 
problem, or 
question. 
Student is unable to 
share what they know 
about a topic, 
problem, or question. 
Student is able to share what 
they know about a topic, 




Student is able to 
share what they 
know about a 
topic, problem, or 
question 
independently. 










and simple charts. 
Student is able to interpret 
information represented in 
pictures, illustrations, and 
simple charts with assistance. 








1.1.6 – Write, 
draw, or 
verbalize the 
main idea and 
supporting 
details. 
Student is not able to 
write, draw, or 
verbalize the main 
idea and supporting 
details. 
Student is able to write, draw, 
or verbalize the main idea and 
supporting details with 
assistance. 
Student is able to 
write, draw, or 




1.1.9 – Listen to 
others with 
respect. 
Student does not 




Student sometimes listens to 
others with respect. Student 
sometimes interrupts others. 
Student always 




1.1.9 – Share 
knowledge and 
ideas with others 
by discussion 
and listening. 




Student is able to share 
knowledge and ideas with 
others with assistance. 
Student is able to 
independently 
share knowledge 
and ideas with 
others. 
34 
Standard 2: Draw conclusions, make informed decisions, apply knowledge to new situations, and 
create new knowledge. 





Beginning Progressing Achieving 
2.1.1 – Answer the 
question, “What is 
this mostly 
about?” 
Student is not able 
to answer the 
question, “What is 
this mostly 
about?” 
Student is able to answer the 
question, “What is this mostly 





to answer the 







skills such as 
sorting and 
categorizing. 




skills such as 
sorting and 
categorizing. 
Student is able to demonstrate 
simple organizational skills 









skills such as 
sorting and 
categorizing. 
2.1.3 – Compare 
new ideas with 
what was known at 
the beginning of 
the inquiry. 
Student is not able 
to compare new 
ideas with what 
was known at the 
beginning of the 
inquiry. 
Student is able to compare new 
ideas with what was known at 




Student is able to 
independently 
compare new ideas 
with what was 
known at the 
beginning of the 
inquiry. 
2.1.5 – Share 
information and 
ideas with others 
by discussion and 
listening. 
Student is not able 
to share 
information and 
ideas with others 




, student is able to share 
information and ideas with 
others by discussion and 
listening. 
Student is able to 
independently 
share information 




2.1.5 – Work in 
groups to create, 




Student is not able 
to work in groups 




With supervision, student is 
able to work in groups to 
create, share, and evaluate 
simple information products 
(STEM products) 
Student is able to 
independently 
work in groups to 





2.1.6 – Incorporate Student is not able With assistance, student is able Student is able to 
35 
writing and oral 




writing and oral 
skills to develop a 
product or 
performance. 
to incorporate writing and oral 




and oral skills to 
develop a product 
or performance. 





Student is unable 






, student is able to use pictures 
to communicate new 
information and ideas. 
Student is 
independently able 




Standard 3: Share knowledge and participate ethically and productively as members of our 
democratic society. 





Beginning Progressing Achieving 
3.1.1 – Use simple 
rubrics to assess 
work. 
Student is unable 
to use simple 
rubrics. 
With assistance, student is able 
to use simple rubrics to assess 
work. 
Student is able to 
independently use 
simple rubrics to 
assess work. 
3.1.1 – Reflect at 
the end of an 
inquiry experience 
about new ideas to 
wonder about and 
investigate. 
Student is unable 
to reflect at the 
end of an inquiry 
experience 
(STEM lesson) 
about new ideas to 
wonder about and 
investigate. 
With assistance, student is able 
to reflect at the end of an 
inquiry experience (STEM 
lesson) about new ideas to 
wonder and investigate. 
Student is able to 
independently 
reflect at the end of 
an inquiry 
experience (STEM 
lesson) about new 
ideas to wonder 
and investigate. 
3.1.2 – Participate 
in discussions and 
listen well. 




Student is able to participate in 
discussions and listen well, 
with few reminders. 
Student is able to 
participate in 
discussions and 
listen well, with no 
reminders. 
3.1.2 – Show 
respect for the 
ideas of others. 
Student does not 
show respect for 
the ideas of 
others. 
Student sometimes shows 
respect for the ideas of others. 
Student always 
shows respect for 
the ideas of others. 
3.1.2 – Give 
positive feedback. 
Student is unable 
to give positive 
With assistance, the student is 
able to give positive feedback 
Student is able to 
independently give 
36 
feedback to a 
peer. 
to a peer. positive feedback 
to a peer. 





Student does not 
respect rules and 
procedures in the 
library. 
Student sometimes respects 
rules and procedures in the 
library. 
Student always 
respects rules and 
procedures in the 
library. 
3.1.5 – Express 
personal 
connections to the 
topic or question. 
Student is not able 
to express 
personal 
connections to the 
topic or question. 
With assistance 
(prompting/cueing/questioning)
, student is able to express 
personal connections to the 
topic or question. 
Student is able to 
independently 
express personal 
connections to the 
topic or question. 
3.1.5 – Identify 
how the topic or 
question relates to 
a real-world need. 
Student is not able 
to identify how 
the STEM lesson 
relates to a real-
world need. 
With assistance (prompting, 
cueing, questioning), student is 
able to identify how the STEM 
lesson relates to a real-world 
need. 
Student is able to 
independently 
identify how the 
STEM lesson 
relates to a real-
world need. 
Standard 4: Pursue personal and aesthetic growth. 





Beginning Progressing Achieving 
4.1.6 – Draw pictures 
of main ideas. 
Student is not able to 
draw pictures of main 
ideas. 
With assistance, 
student is able to draw 
pictures of main ideas. 
Student is able to 
independently draw 
pictures of main ideas. 
4.1.8 – Express their 
own ideas through 
simple products in 
different formats. 
Student is not able to 





is able to express their 
own ideas through 
simple products in 
different formats. 
Student is able to 
independently express 
their own ideas 
through simple 




APPENDIX B: DISTRICT CONSENT DOCUMENT 
 
District Consent Document 
 
Project Title: STEM Lessons and AASL Standards for 21st Century Learners: Benefits 
and Impact on Student Achievement 
 
Principal Investigator: Cynthia Sage, Library Media Specialist, WKU Educational 
Specialist Candidate, cindy.sage@hardin.kyschool.us or 
cynthia.sage441@topper.wku.edu . 
 
You are being asked to give informed consent allowing Cynthia Sage, student at Western 
Kentucky University, to conduct research within your district.  
 
If you decide to participate in this project, please sign this form. Please keep a copy of 
this form for your records. If you have any further questions or concerns, you can contact 
the researcher via email at cindy.sage@hardin.kyschools.us or 
cynthia.sage441@topper.wku.edu . 
 
Nature and Purpose of the Project: This study is designed to measure how student and 
team-centered, hands-on lessons focused on Science, Technology, Engineering, and Math 
(STEM) help students make progress toward achieving goals set by the American 
Association of School Librarians’ Standards for 21st Century Learners. 
 
Explanation of Procedures: With permission from school administration, Friday classes 
will be used to focus on STEM learning in the library. Students will be engaged in hands-
on STEM lessons that make connections to either literature or other relevant kindergarten 
content. Data collected about students will be in the form of observation and questions 
during the lesson. 
 
Discomfort and Risks:  The only known discomfort or risk that this study poses is the 
potential for students to become frustrated with either the lesson or with other students 
they are working with. Using these situations to teach students about cooperation and the 
importance of never giving up and that making mistakes help them learn will minimalize 
this.  
 
Benefits:  Students who participate in the STEM lessons may find new interest or 
excitement in Science, Technology, Engineering, or Math. The knowledge gained 
through this study will be used to improve the library curriculum and offer students more 
opportunities to be exposed to important STEM concepts, which may motivate them 
about future learning and potential STEM related careers. 
 
Confidentiality: Each student participating will be assigned an identification number. 
This number will be assigned to ensure that no one outside of the study will be able to 




Refusal/Withdrawal:  Refusal to participate in this study will have no effect on any 
future services you may be entitled to from the University or district. Anyone who agrees 
to participate in this study is free to withdraw from the study at any time with no penalty. 
 
You understand also that it is not possible to identify all potential risks, and you believe 







___________________________________    __________________ 




___________________________________    __________________ 























APPENDIX C: SCHOOL CONSENT DOCUMENT 
 
 
School Consent Document 
  
Project Title: STEM Lessons and AASL Standards for 21st Century Learners: Benefits 
and Impact on Student Achievement 
  
Principal Investigator: Cynthia Sage, Library Media Specialist, WKU Educational 
Specialist Candidate, cindy.sage@hardin.kyschool.us or 
cynthia.sage441@topper.wku.edu . 
  
You are being asked to give informed consent allowing Cynthia Sage, student at Western 
Kentucky University, to conduct research within your school. 
  
If you decide to participate in this project, please sign this form in the presence of the 
researcher. You should be given a copy of this form to keep. If you have any further 
questions or concerns, you can contact the researcher via email at 
cindy.sage@hardin.kyschools.us or cynthia.sage441@topper.wku.edu . 
  
Nature and Purpose of the Project: This study is designed to measure how student and 
team-centered, hands-on lessons focused on Science, Technology, Engineering, and Math 
(STEM) help students make progress toward achieving goals set by the American 
Association of School Librarians’ Standards for 21st Century Learners. 
  
Explanation of Procedures: With permission from school administration, Friday classes 
will be used to focus on STEM learning in the library. Students will be engaged in hands-
on STEM lessons that make connections to either literature or other relevant kindergarten 
content. Data collected about students will be in the form of observation and questions 
during the lesson. 
  
Discomfort and Risks:  The only known discomfort or risk that this study poses is the 
potential for students to become frustrated with either the lesson or with other students 
they are working with. Using these situations to teach students about cooperation and the 
importance of never giving up and that making mistakes help them learn will minimalize 
this. 
  
Benefits:  Students who participate in the STEM lessons may find new interest or 
excitement in Science, Technology, Engineering, or Math. The knowledge gained 
through this study will be used to improve the library curriculum and offer students more 
opportunities to be exposed to important STEM concepts, which may motivate them 
about future learning and potential STEM related careers. 
  
Confidentiality: Each student participating will be assigned an identification number. 
This number will be assigned to ensure that no one outside of the study will be able to 




Refusal/Withdrawal:  Refusal to participate in this study will have no effect on any 
future services your student may be entitled to from the school. If you agree to allow your 
student to participate in this study, you are free to withdraw them at any time with no 
penalty. 
  
You understand also that it is not possible to identify all potential risks, and you believe 







___________________________________                                   __________________ 




___________________________________                                   __________________ 

























My name is Cindy Sage and I am the Library Media Specialist here at North Park 
Elementary. I am also currently a student at Western Kentucky University pursuing my 
Education Specialist degree. As part of my degree requirements, I have to complete an 
Action Research Project. Since my classes are part of the special area rotation, I have 
selected your student’s class to participate in this research project.  
 
Project Title:  STEM Lessons and AASL Standards for 21st Century Learners: 
Benefits and Impact on Student Achievement 
 
Principal Researcher: Cindy Sage, cindy.sage@hardin.kyschools.us or 
cynthia.sage441@topper.wku.edu  
 
You are being asked to allow your child to participate in a project conducted through 
Western Kentucky University. The University requires that you give your signed 
agreement in order for your child to participate in this project. 
 
If you then decide to allow your child to participate in the project, you are giving consent 
for your child to be surveyed and allowing any assessment data that will be collected to 
be used by the principal researcher. You will be given a copy of this form to keep for 
your records. 
 
Nature and Purpose of the Project: This study is designed to measure how student and 
team-centered, hands-on lessons focused on Science, Technology, Engineering, and Math 
(STEM) help students make progress toward achieving goals set by the American 
Association of School Librarians’ Standards for 21st Century Learners. 
 
Explanation of Procedures: With permission from school administration, Friday classes 
will be used to focus on STEM learning in the library. Students will be engaged in hands-
on STEM lessons that make connections to either literature or other relevant kindergarten 
content. Data collected about students will be in the form of observation and questions 




Discomfort and Risks:  The only known discomfort or risk that this study poses is the 
potential for students to become frustrated with either the lesson or with other students 
they are working with. Using these situations to teach students about cooperation and the 
importance of never giving up and that making mistakes help them learn will minimalize 
this.  
 
Benefits:  Students who participate in the STEM lessons may find new interest or 
excitement in Science, Technology, Engineering, or Math. The knowledge gained 
through this study will be used to improve the library curriculum and offer students more 
opportunities to be exposed to important STEM concepts, which may motivate them 
about future learning and potential STEM related careers. 
 
Confidentiality: Each student participating will be assigned an identification number. 
This number will be assigned to ensure that no one outside of the study will be able to 
trace personal information/data back to a certain student. 
 
Refusal/Withdrawal:  Refusal to participate in this study will have no effect on any 
future services your student may be entitled to from the school. If you agree to allow your 
student to participate in this study, you are free to withdraw them at any time with no 
penalty. 
 
You understand also that it is not possible to identify all potential risks, and you believe 
that reasonable safeguards have been taken to minimize both the known and potential 
unknown risks. 
 
If you have any questions or concerns, please contact Cindy Sage, 




I give permission for _________________________________________ to participate in 
the 
Student’s Name (please print) 
above mentioned research study. 
 
 
_________________________________________   __________________ 
Parent/Guardian Signature            Date 
 
 









APPENDIX E: STUDENT INFORMED ASSENT DOCUMENT 
 
 
STUDENT INFORMED ASSENT DOCUMENT 
FOR RESEARCH INVOLVING MINORS 
 
 
I, ___________________________________, understand that my parents (mom, dad, or 
guardians) have given permission (said it's okay) for me to take part in a 
project about STEM lessons in the library under the direction of Mrs. Sage. 
 
I am taking part because I want to. I have been told that I can stop any time I 
want and nothing will happen to me if I want to stop. 
 
                  Date ___________________ 
 
 
